Plasmodium falciparum-activated chloride channels are defective in erythrocytes from cystic fibrosis patients.
An inwardly rectifying anion channel in malaria-infected red blood cells has been proposed to function as the "new permeation pathway" for parasite nutrient acquisition. As the channel shares several properties with the cystic fibrosis transmembrane conductance regulator (CFTR), we tested their interrelationship by whole-cell current measurements in Plasmodium falciparum-infected and uninfected red blood cells from control and cystic fibrosis (CF) patients. A CFTR-like linear chloride conductance as well as a malaria parasite-induced and a shrinkage-activated endogenous inwardly rectifying chloride conductance with properties identical to the malaria-induced channel were all found to be defective in CF erythrocytes. Surprisingly, the absence of the inwardly rectifying chloride conductance in CF erythrocytes had no gross effect on in vitro parasite growth or new permeation pathway activity, supporting an argument against a close association between the Plasmodium-activated chloride channel and the new permeation pathway. The functional expression of CFTR in red blood cells opens new perspectives to exploit the erythrocyte as a readily available cell type in electrophysiological, diagnostic, and therapeutic studies of CF.